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ABSTRAOT. ‘Tha heat belenee ‘equation betvaen two cross sectione of &
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Wwhere ¢ 18 the mass gas rate. kg/hr; T is the mean temperature of the i
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q, is the constant magnitude of the heat flux, kcal/me-hr; D is the 7
inslde diameter of the tube in meters. Integrating Eq. 1, we got:
.f—m.:&%!-l-{-fg. A 3)

Thie linear relationship was verified experinentally and fully con-
firmed (experimental data are shown in two figuree). The article pro-
ceeds -to an gxtended theoretical development based on the above rela-
tionshlp and a comparison of the results with the work of other autlors.
It is conoluded that, under a conetant hent load, bhe'tenperature'changq
along the length of the tube is linear. 3Best resul%e-aye shown by a
method proposed by L. 8. Leybenzon for constructing the velocity and
temperature profiles in the boundary sublayer; this method does not
require a threc-layer model of the bounddry layer. Froz a comparison - |
of the experimental data on the resistanc®toefficlents and the hydro-
dynamic theory of heat transfer, it was eathbliﬁhg&Vthat the cholce of
an experimental relationsnip tor the velocity. disfﬁiagﬁion leads to tne
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" requirement that the constant coefficlent in the resistance coefficlent

~ be reduced by approximately 5%. “The investigations are not of a limit=-
ed character and can be extended, without serious changes, to tne
region of changes in the Keynoids number greater than 109. Orig. art.
has: 105 formulas and o figures. Ce
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.Writing this system in dimensionlesns vnrlabléﬂ and applying the pi-
theorem, its soiution can be obtained in the forn:

T
) H= 8 (Fg’. Qp q, qa kc B‘n Sl! Tr":!‘)' ‘2)

Where:
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<ﬁ 18 the analog of the temperature, determinea by the expression:
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; ¢’u and‘# are values of the analog corresponding to the maximun ana
¢ mifdimum tgmperaturea 1, and Ly 9 9, 4. ure aiaensionless orthogonali
coordinates; 4t 18 the Htokes num%er, uetdruinea frum the expression:
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!It nas peen experimentally established tnat ihe introduction of a nev
igeneralized variasble, u, regularizes the process of neating or cooling
'a body and can therefore ve regaraed as a sufriclently effective metnod
for the experimental study ot complex neat transfer. introuuctlon of
‘a coefiicient for the degree of regutarity end 1tc aprlication to the
. jexisting experimental data demonstrate the possibility of a simple
'method for calculating complex heat transfer. Coambining the formula- ;
‘tions of the problems of internal and external heat transfer, witn
‘application of the theory «f hydroaynamic and thermal traces, makes it
possible to set up a functional relationship for the hest transfer
coetficient, taking into account both the internai and the external
problem. Orig. art. has: 75 tormulas and 1 figure.
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R zhidkostl 1 gaza (Reports of the Joint sclentifio-technical conference

on problems of the mechanics of liquid and gas), 185-189

:TOEIO TAGS: convective heat transfer, Reynolds number, heat conduction, !
W neat transfer coefficlent, unsteady flow"

EABSTﬁAOl: The problem is formulated using the following differential

 equation for heat conduction‘(appliceble to the_qphgrical problem).: —
' ot qoM), 2. Al ' L .
';:"‘_'( : +E) - B
il The boundary conditions are the following:
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' where ©_  is the initial temperature of the particle; ©. is the stream
4,}temperu.ure at the start of the process. After an extgnded mathematicall

{ troatment, the authors arrive at a formulation which, it is stated,

i males 1t possible to %take into account the effect of tne unsteady state
B on the heat transfer coefflolent in flow around a very umall spherical

| body. This effect is extremely substantial, since even an average

iresult leads to & twofold inorease in the heat tranafer coefficlent

| compared to the value for a steady-state Nusselt regins. Orig. art.

has: 21 formulas.
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TITLE: Analytic investigation of the effect of variable thermophysical properties
of a fluid in turbuloent noniscthermal motion in tubes
/ uﬁ‘,‘)—

SQURCE: Kuybyshev. Aviatsionnyy institut. Trudy, no. 15, pt. 2, 1963, Doklady

kustovoy nauchno-tekhnicheskoy konferentsii po voprosam mekhaniki zhidkosti i gaza
" (Reports of the Joint sclentifioc-technical conference on problems of the mechanics

of liquid and gas), 225-236 .

Y

TOPIC TAGS: transport property, thermodynamio property, turbulent flew, heat
tranafer, Nusselt number, Reynolds number

ABSTRACT: Semi-empirical methods are given for incorporating variable thermo-
physical properties in nonisothermal turbulent flows of various fluids. The mean

. thermophysical property is defined by
Lard_1/3 L
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: vhere subscript v refers to conditions at the laminar sublayer. In general, the
. viscosity varies exponentially with the temperature
| P Puexp[—a(l—1,)]
and, as a convenient approximation, the following relationship is introduced

KRN EAY

(u ) , ‘(I

where subscript f refers to a mean heat-content temperature for the fluid. The
variation of the index n/m ie tabulated for various {luids, anc. 1t is found to

change from a positive to a negative value as one goea- from conditions of cooling
to heating thermal transfer. A semi-empirical analysis yields for n and m

n=:m” 0'S+0.l "l;:l': ,g__'!:__ .L'—:—__’!..{.k_.l}

i

ty—1, .
where the nondimensional temperature term is obtained from the turbulent flow hest
transfer analysis Ho—ty .} :
! f,—'. - 14+
) ‘ ) i | ] i
9 = [oaRg (i —08] ! oy Hayd
Cord ¥ T T . P ' fo’.- ,' ol ] ‘
or 2/5 .
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‘These last two expressions are then applied to & number of flow situations. These
include: heat transfer and skin friction for air at Pr =« 0,7; liquids such as oils
under cooling and heating heat transferj skin x‘riction“of liquids; and,y finally, to
conditions of near critical heat transfor conditiius. All the results correlate
well with experiments performed in tubes with the various fluids mentioned above.
Orig. art. has: 29 equations, 9 figures, and 1 table.
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TOPIC TAGSt heat transfer, uniform flow, Nusselt number, temperature distribution,
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:ABsTRACTa ‘A theoretical analysis was made to establish a relationship between the
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external heat transfer and internal conduction over a cylinder of radius R in an
:infinite fluid. The governing equations, initial, and boundary conditions of the

_problem are given by
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where the initial fluid temperature t, ia less than the initial cylinder temper-
ature t,. After some algebraic manipulations, the solution of the above systea
Il yields e following expression for the heat transfer coefficient
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The :connection betwaen the internsl conduof.ion and external forced oonmuon can
then be shown through the functional expression

Nu = H(Fy, Re. Pr; K.. 7(1)
Orig. art. has: 17 equations.
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TITLE: Use of an EI-12 to solve problems of unsteady state heat con- 4

_lduction in metals with varying thermophysical proportles, 1in tne
presencerof convective and radiative heat transfer

N SOURCE: Xuybyshev. Aviatsionn institut. Trudy, no. 15, pt. 2, 1963.
Doklady xustovoy nauoﬁno-feﬁﬁn%cﬁesﬁoy konferentsil po voprosanm
N mekhaniki zhlidkostl 1 gaza (Reports of the Joint scientiflc-technical
) conference on problems of the mechanics of liquid and -ag), 295-298

TO0PIC TAGS: convective heat transfer, radiative heat transfer, heat
conduction, metal, integrated electronic device h“&e?fukion

ABSTRACT: The article gives the details of solutlions using an elec-
tronic grid type integrator. The prodlem is stated in the following - -

manner. The symmetrical problem of heat conductlon in a sphere re- N
duces to the following system of e¢quations in dimensionless varlables,
including the differential heat conduction equation
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with the boundary condition of the taird order

( ) c=m’(e )9 ans F,>f’ ) " @
and the initial oondition . ‘
" 8=l pm 0Kp< T Fom0, @

where  8=0(p, Fi) is the analog of the dimensionless tempera-
ture; F. 1s the Fourlior number; v 1s the boundary of the sphere; v'is a
normal 20 the sphere; and

‘(9.)==(a.l+ad-+a./'+a./')e.. [=VITRO.—1,
kv a;, ay, ay, a‘

are varlable par ameters. A table shows results of calculatlion based on
use of an EI- l21‘gr1d integrator‘'compared to a solution using an IPT- 24
sachine. 7The resulte agree 1n a satisfactory manner. Orig. art. has:
9 formulas, 1 figure, and 1 table.
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TOPIC TAGS: vapor oonden&ation, heat transfer, temperature distribution

)oY & T
ABSTRACT: A simple theory was devised to pradict vapgr' condensation inside
borizontal tubes in a slowly moving fluid, It is assumed That o (external

A
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the thermal conductivity, The governing oquations are given by )y where O is
!w, - 0

d
.:ysinO +p o
dw : ’
al =0 ]

dst
=0

with boundary corditions '
. - yw 0 wy=0i fe=te;
y-&%“O: te=t, ,

This leads to an expression for the local heat transfer
, ' IR

. V Frid sind e 7
Bk 7D, € 3 i
[{ sin 3 840 l‘ '

and a mean Nusselt number of

—, el L 3
‘Nu._ra[";r, —"—;’—"[o‘ ]‘,
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where the integrals can only be obtained -umerically. As a concrete example tio
integration limit is obtained for the flow geometry given in Fig. 1.

Fig. 1.

- Orig. art. has: 33 equativns, 2 figures, and 1 table,
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ABSTRACT: An attempt is made to solve approximately problems of nonstationary thermal
conductivity under boundary conditions of the first and third kind by using L. 8.
Leybenzon's integral relations (L. S. Leybenzon. Izv. AN S88R, ser. geograf. i geofis.,
Fo. 6, 1939). 1In the case of boundary conditions of the first kind, the problem is
‘ritten ass e

" ! O—P;-—dlvA(O) grad 0, .\

. Fo=0, 05==0,(q, ¢ qy),°

!
i w
L

- =0,
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The dimensionless thermal conductivity coefficient o

DA =1 RO A k0

o [ ] G,

which is an inéegral relation of Leybenzon. This shows that under boundary conditions
of the first kind the nonlinear problen is linearized relative to the new variable 0, |
The approximate solution of the problem under boundary conditions of the third kind is

vought in the form
o' = cﬁ - B? (q11 9.2) Q527)

Thus,

which yields .
o o .. ) BRRREEY
v =Co[1—Be(g,, g gy)) exp (—{ x’ (Fo) dFo). ;
The application of the method is 111

ustrated by examples of the cooling of a sphere.
Orig: art. hass 79 formulas. .
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TITLI: The reduced heat transfer coefficient under the conditions of
the external problem, taKINg chomlca Tansformations into account

{SOURCE: Kuybyshev. Aviatsionnxf institut, Trudy, no, 1s, Pt. 2, 1963,
Doklady kustovoy nauchno-tokhnio c8xoy konferentsii DO voprosan
meikhaniki zhidkosti 1 gaza (Reports of the Joint sclentific~technical
conference on Problems of the mechanics of 1liquid and gas), 191-196

TOPIC TAGS: convective heat transfer, chemioal reactlon, heat of dig-
Boclation, heat transfer coefficlent, lime

matical development, the artlcle arrives at the following expression {_—
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where & . 18 the reduced heat transfer Soefficient (taking into account
the mecganlsm of dissociation), kcal/m ~hr-9°g; qQ 1s the total amount
of heat expended in heating the material and in the dissociation; d

is the mean particle diameter of the material, m; ¥ 1is the density

of the material, kg/m2; K ig a reaction rate constant; At is the mean
logarithmic temperature difference; Qo i8 the amount of heat necessary
for conpletion of the dissociation reaction, kcal; and, r is the h2at
of dissoclation of limestone, kcal/kg. Further calculation yields ar,
expression for the desired correction, that is, tho coefficlent taking
1nto account the dissociation of the limestone:

q'd"lu '5
s, a1/ 2
A slmllar calculation is carried through for the sintering of clinier !
materials. It le concluded that chemlcal transformations baslcally |
change the heat transfer problem. Oalculation of hest transfer in this !
case must take into account the reduced heat transfer coefficlent, i

i
i
1
i

b= ~(16)
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